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ABSIBACT , \ ' ■ V \^ ^ 

Designed- to\help teachers of autoisotive services 
select the body of knowledge and experiences leading to the [ 
developaefat of salable skills which might be necessary at various 
le^vels of ccoplezity^ this guide suggests an alignment of content^ ^ 
with teaching suggestions, for use in developing a vocational prpgram 
to prepare youth and adults for employment. The content, i^ %he form * 
of a chart o^ services to be performed is divided Xnto three areias^l^ 
(service station, power plant services, and chassis services) ^ 
covering the systems of ' assemblies in the antompbile which need 
mai^tene(nce or repair . ^These^ system services are listed on four i 
levels (basic, intermediate, advanced, and techni<;^l) intended to 
assist the" teacher in selecting content with* the appropriate depit^^or 
§fflphasis. Application, coiicepts, and teaching suggestions are, ^• 
inclruded for each . service . ("Application" refers to salable entry 
j^kills that should be mastered by the student, and "concept" refers 
to the principles, fundamentals, trad^e theory, and oth^r items which 
relate to the services.) Safety education and safe operation are 
included as well as suggestions for use of special tools, and 1^ 
equipment. (HD) . , v ' 
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Automotive Service Occupations is the first of a series of publications dealinj, w^th the broadenedj 
curriculum field of Automotive Industries Occupations. ■ This publication was developed to assist , \ 
teachers in identifying and organizing content necessary for students preparing to enter the auto- ) 
motive service employment field. 

; Advisory committees have been convened on two occasions and development committees have workec} 
two summers on this Automotive Industries project. Those, who served on the advisory c6inittees 
were Howard Daley, Thomas Edison Vocational^ and Technical High School, New York; Joseph h Divone, ' • 
Brooklyn High School of Autoinptive Trades; Harold Dowding, Syracuse. Central Technical High School; 
Allen Fishken, William E. Grady Vocational High School, Brooklyn; Fredrick Gramet, Nassau County ' 
VEEB; Eugene Masucci, Suffolk Cpunty BOCES; John J. Nasal, 'Erie County BOCES #1; Thomas Onderdonk, ' 
Warren-Washington BOCES; Michael Ruv61o, Brooklyn High School of Automotive Trades; ' Robert Schumacher, 
Agricultural and Technical College, Morrisville; Francis Scott, Newbuj-g Free Academy,, Newburg; 
Robert F. Stampf, Newfield High School, Seidell. Hie project was initiated. by CjHiomas Oftvo, 
Director, Division of Industrial Education. >Many persons in the Education . Department helped give 
general direction and guidance at the advisory committee meetings andj during the development stages. 



State University College at 



During the summer of 1966, a workshop was held on the campus of ^ 

Oswego. During that time, Harold Dowding, John NaSal, Robert Stampf J and Norman Mathien, Bttrgard 
Vocational High School, Buffalo, developed preliminary material which included the Occupational 
Analysis Chart showing the ^ut of automotive service jobs ^s the c^ral pore within the automo- ■ 
tive industries occupations; with related occupations, and occupational extensions identified. Dr. 
Gordon McMahon, Director of the Division of Vocational Technical Education at the College, acted as 
general coordinator. . ' 

It was the central core of ServicrOccupations which the second team,o/ Francis Scott, Thomas 
Onderdonk, Howard Daley, ^redrick Graniet.,_ and Clayton Fields of Edison Technical High School, Rochester, 
used as a basis for their J^velopment as they worked during the summer of 1967 to-prepare the Service 
■Occupations material which is presented here. 



More specific indications as to how this material can be used in the occupational program are 
given in the Iirtrodiiction'. 



m 



TTie material will be useful to teachers of automotive service occupations in selecting the • 
scope'and depth of their instructional program. ' , 

As a curriculum function two bureaus of the Curriculum Development Center have;been involved. 
Earl Hay, supervisor of.vocsijiQftal curriculum in the Bureau of Secondary Curriculum Development . 
acted as general coordinator of the two-year project. Nelson Maurer, associate in .vocaiional J 
curriculum in the Bureau of Continuing "Education Curriculum Development worked with the second 
copittee-and with a further project to develop adult 'teailher guides in three specific ar§a% of 
automotive services. These guides will be released at a^later date. ' ^ . 

Guidance and direction at various stages in the project were provided by the Bureau of Trade 
and Technical Education through the successive services of Henry Mandel, E. A. Smith, and Edward 
Shattuck, associates in industrial education. 

This suggested outline of services is being distributed to ail schools in New York St^ * ■ 
offering a vocational education program in the Automotive Industries in the hope that they will 
review it and assess where and how Sx can' be adapted to their own program. Any constructive 
suggestio/is concerning this material 'should be forwarded to the Bureau of Secondary Curriculum ' 
Development<for consideration in a revised edition. i . 
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^ . INTRODUCTION 

■ ■ ^ ■ ' '] 

^Automotive industries occupations include all of the clusters of occupations concerned with 
maintenance aiid repair of all types of automotive vehicles. Employment possibilities exist at 
Uvels ranging from the entry level to those requiring a high degree of technical skill into engi- 
neering and scientific. ' , . . ' \ 

These o'ccupations are classified into broad categories. The most familiar are included in tHe 
Auix^oHve Servm OQaupations which deals with the general maintenance and repair o^-the several 
systems or groups of component parts in an automobile. Mo dmage Comotion OempMoriB deals with 
the appearance of the vehicle and the repair of damaged jaetal^ glass, fabric, afid finish * 

J ■ • , 

There are areas of specialization ^here advanced knowle^dge and skills are necessary for the 
-\complete adjustment, repair, anr rebuilding of one.of the cbmplex systems. / 

Automotive industries requiri support occupations in the related fields of busi|igss, safes, 
stock management, and othej, related areas. ' ' ' 

This publication deals only with the Momtipe Semoe OcQupaiiom. li is designed to help 
•teachers of automotive services 'select th^ body of knowledge and -experiences leading to the develop- 
ment of salable skills which might be necessary at various levels of complexity.- It dbes not sug- 
gest a course of study; but rather an alignment of contentj with' teaching suggestions t'0 cover this 
content, for use in developing a vocational program to prepare youth and adults for employment. It " 
does suggest breadth of coverage of all areas, followed by depth of specialization' in any one system. 

/ 0^ ^ •c'l^rt 0^ services to be performed is divided into three areas; 

' Semee Station, Power ?knt Semoea, and Chassis Services, Into these secVidns fall the systems or 
^assemblies in the automobile which need maintenance or repair. These systems are lis,ted on four 
levels; Basic, IntemHiate, Advanced, and Technical, ITiis arrangement ..is' intended to assist the • 
teacher in selecting content with the appropriate depth or emphasis. ' ' , . 

Auto body services have not been developed in this instructional guide. This phase of the 
automotive industry is important but. distinctly different in its- requirements, and will be developed 
separately. » / / ^ ^ ^ 



At the advanced 'l evel material jay be drawii more than one column in order to accomodate 
certaiii.phSse"?'Qf the industry .;''#e\xaipl€* of /this would be eiigine tiineup and diagnosis; which would ' • 
have content ^laterial dra^Jn-fri' the fuel'a^ electrical sections. - ' ' ' „ ' ,'' > 

' • TTie iktnlctional guide, was developedfem the 'lists of serviices to be ■p&r.f^Bd at each lev^l . 

a'.lie heading^i^^Zirfflttcij Shovjs,:tlle salible enliry Skill' that should^be mastered.by fhe' Studeilt. -the 
^hea^ing Coii^ts 'refers 'to the prlnyi'pje?', 'fundamentals, ij-ade theory, and ather Uems which.rfelaite to 
'\the;servicei/ 'Selected' te%.%^e8to^^ u^aybe helpful in presenting the material are 'covered'. 

^ ' ^afetyi^ucation and safe operation h&ve Jjeen included' in-.the guide as well as.kggJ&stiflns for use 
. of special' to(fls and equipment. TTie use of bafiic hand tools and the ttoing of general safety have been 
left |o the dispr^tion of the teacher. ^' ' * , ^ 

■ The 'interrae^dlate level mechanical services, under 'Semoe Station, have nof<been 
ipahonal service guide. ' The, material for this section may.be se'lected from all o 

nn Cnnklik^^nP nnA foO/'Vlinfr Cl'tllfltlf>Tl5 rll/^tfltP. 'j 



developed in this 
columns on the* 



elementary -level as facilities and teaching situations' dic,ta^e, 

. 0 TTiis instructional gdide should assist in the preparation of well-qualified, automotive 'service 
people for several levels of job competency and complexity. 
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. , \ OCCUPATIONAL ANALYSIS FOR THE AUTOMOTIVE INDUSTRIES,.. . " 

' Listfed\below are representative job titles in the Automotive Industries Wcupations. TTie SeVvice 
^Occupations listed represent, jobs from the .entry level .requiring limite,d' skills, to the technical level' 
■of automobile mechanics requiring greater ski I'l and Experience. ' 

* ■ ■ 

The column of Related Occupations ideitt,i£ie| job titles where knowledge of automobiles is impor- 
tant but where other specific skills aje neaessa|y' in the performance of^he job. ^ 

' The column of Occupational Extensions lists job titles requiring aiiditi'onal experience, or train- 
ing in specialized areas. ■ \ l . 

' The Dictionarji of Occupational Titles^ VoUm^ J pd II, third edition, was used as reference in 
compiling this list. D.O.T. numbers and j'ob. definitions can be secured ^rom this reference? It is 
pt intended that this be an alViitclusive list, but is offered to! help the instructor in Automotive 
.'Industrie^ 'Occuii^tions identify a variety of^,tages of enttance into employment in t}ie field. 



OCCURATJONAL EXTENSIONS SE|VIC£. QCCUI^ATIIS" 

Automobile engineer AutomjAile mq^cjai^ic j 

DraftsmaiJ, mechanical . ; TYan^ission mechanic ' 

. Autorbody de'sigii'^ deta^er ^ ^ .>y4tomobile^efrigerat4on 
Automotive tes't shop su- mechanic ^ 



RELATED OCCUPATIONS 




pervisor 

Auto shop forflnaS^ 
ShopJ estimator 
Dynamometer tefter, 
' motot manufacljuring 
Automotive maintenance- 
■ equipment serviceman 
Diesel mechanic • 
Fuel infection service- 
man . ■ 

Bujldozer operator 
Tractor operator 
Automobile repair ser- 
vice salesman ' 
Salesman, automobile 
Salesman, autcf parts 



^^.Tuneup man 
^, Carburetor man _ 
' f r6nt end mn ' , 
^ 'Automobile refrigeration 
mechanic ■ '. 
Brake repairman, automotive 
Electrician, automotive 
Engine repairman, service 
New car get ready man 
Automatic window-seat -and- ■ 
top- lift repairman 
Automobile service mechanic 
Automobile mechanic he-lper 
Brake adjuster 
Used caf renovation - 
Automobile bumper straight - 
ener 

Tire repairman' 

Automobile service station 
' attendant ' 
•Automobi'le self service 

attendant 

Automobile cleaner > 
Steam cleaner 



Machini,st', automotive 

Construction equipment mechanic. 

Farm equipment mechanic * . _ _ ' 
■ ^Motorboat iilechanic,. \^utboard motor■ 
/ mechanic i'. , ; _ v' 

Automobile dies'el engine tester 

'Auto parts man; auto p'^ts clerk 
.Auto body. repairman . .'' 

Automobile upholsterer » 
, lattery repairman 

Painter, automobile 

Automobile seat-cover-and-convertible- 

* 

top installer 
Frame repairman ^ 
Truck body .builder 

. Electric npior repairman, auto. genera- 
tor, and starter / 
Brake drum lathe operator 
Main bearii^ borer 
Boring machine operator, production 
Automobile slip cover installer 
Automobile, accessory installer , < 
Squeak, rattle, and leak man 
^ Automotive manufacturing^ and aisembiirig 
^ production worker - ' ^ , 



SERVICE STATION 



'Automobile 
Service 



Engine Assembly 
Service 



Intr(riuction to 
the Sprvice . 
Station ^ 

Driveway ^ 

Lubrication 

Maintenance 

Appearance 



Mechanical 
Senices to 
be drawn from 
elenontary 
service level 
of Power Plant 
and Chassis 
as needed 



Managenwt 
.Supervision 



Engine 

Fundamentals 
OiUPan' 



onic 
alancer 



Exhaust 
Manifold 

Head 

Valve 

Valve Operation 
Valve Hechanism 



Engine Exchange 
Cylinder 
Piston Assembly 
BeafringS 



^Flywheef 



Block and ' 
.^Machine Shop 

Crankshaft 
Cattshaft; 



Cooling System 
Services ■ 



Radiator 
Hose 

Pressure Cap 
Belt. 



TJicrmostat 

Kater Pump 

Expansion Plug 

Tepiperaiure \ 
indicator 



Cooler Line 

Fan Assembly 

Heater 

Radiator ^ 
r 



Technical Engine and Support™ 
Services ' \ 



'tlibrication 
Systeni Services 



pil Filter 

trankcase 
Breather 

cXkcase 




j^'Pump 

Oil Passage 
and Line 



0 



Engine .Oil 


Fuel Injecti 


Cooler 






Exhaust 


Oil Pressure • 


' Emission ■ 


Indicator 


Control 


Crankcase 




Emission 




Control 


0 
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Fuel System 
Services 



Air Cleaner 
Fuel Filter 
Fuel Pump 
Fuel Line 



1^ 



f 



Filel Tank 

Carburetor 

■/ 

Intake Halhifold 



Technical Petroleum Products 
Serviced 



Electrical Systepis Services 

Ignition Battery and Charging 
Starting 



Electrical Fundamenta 



Ignition Switch 

/ ^ 
Spark p/ug ^ 

Cap andvRotor 

'Secondary\ 
Wiring * 



Primary Wiring 

Breaker Point ^ 
an5?Condenser 

Distributor 
' Advance \ 
Hech^nisiB ,: 

Coil* 



Distributor 
Overhaul 

Transistor 
Ignition 



Technical Electrical Services 



Battery 


Belt' 


Battery Cable* 


Generator 
Exchange 




Alternator 
Exchange 




t 


Starter 
Hotor 


Generator 
Overhaul 


Startw^Drive 

Starter Relay 
and Solenoid 


Alternator 
Overhaul 

Regulator 


Starter Switch* 


Charging^ 
Indicator 



Armature 



Field Coil 
) 

Test Bench 



Tpst . 
.ench 



E)(haust System 
Services . 



Exbabst , * 
System 



Exhaust 
Manifold and' 
Heat Control 

^ Valve 



9 




Electrjcal ^ 
Services 



M, Hub andj 
Tire Services 



1/ ^rake 
f Services 



Springs, Shocks, 
Stabilizing 
Device 
Sai j ^vices 




Front Suspensior 
And Steering 
Services 



Ciutc 
SeMces 



Transmission 
Services 



Aiitoinatic 
Transdiission 
Services* 



Drive Line 
Services 



Drive Axle 

Assembly 

Services 



Eloctricll 
Fundamentals 

Lighting 

HoW 



Tire And 

hfheei 
Bearing 

■/ 



Brake 
Inspection and 
Adjustment 

Brake _Shoe 

I 



Shock 
Absorbe; 



Front-^^ 
Suspension 
Inspection 

&9II Joint 



Clutch 
Adjustment 




Manual 

Transmission 
Mount 



Inspection 



■I 



Universal 
Joint • 
Lubrication 
and Replace- 
ment ^ 



inspection 
Seals 

J^iffel-entiaf 
Assembly ' 
Exchange 



M 

o 



r ' 



Wheel ^ 
Balancing 

Axle Bearing 
and Seal 



DruiD and Shoe 

Hydraulic Unit 
Exchange 

Hydraulic 
Reconditioning 



Leaf Spring 
Coil, Spring 
Torsion Bar 




Power 


Hub 


Power - 


Accessory 




Brake 


^Headlight Beas 


. J 

1 


Disc • 






Brake 


Control 






Speed Control 






^ir CoTKlition- 


1 




\n£ and ' 






Ventilatini 







Spring 
Assist"^ 



King Pih^ 

Steering 
Linkage 

Manuirt 

Steering Gear 
Alignment 

Front ^ 
Suspension ' 
Overhaul 



Clutch 
Overhaul 



Manua 
TransBissijp 
Linkage 



Manual 

Transmission 
Exchan^Q 



Power 
Steering 




Manual 

Tran^ission 
Overhaul 



Automatic 
Trafnsinissioji 
Ex<:hange 
S^als 



Center 
Bearing ^ 

DrVe ^ 



Differential 
Assembly ' ' 
Overhaul 



2 



Hydraulic. 
Cylinder 

(See l^ke 

Cylinder 

Senice) 



Overdrive * 
^nsfer Case 
Pdwer Take-off 



Automat^t 
Transmission 
Linkage and 
Band Adjust- 

<sfnt, 

Automatic 

.Transmission 

Overhaul 



Transaxle 

FrW 
Drive 



5 • 
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> 

i 

n 
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D 



Technical C^'ort ail| 'Safety Services 



Technical Tower Transmissio'n Services ^ . / 
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SERVICE STATION - 
Auton^gbile Service 
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LEVEL- 



Automobile 
Service ' 



APPLICATION 



SERVICE STATION 

'CONCEPTS 



TEACHING ' 
■SUGGESTIONS 



Basic 



jntlmhwtion Develop good customer relations Career opportunities 

'To Th? ' ft %i I'lI 

,^evelop merchandising, skillsX^ ^^e petroleum industry 



Service 
Station 



A. 



Basi(f 



Driveway 
Services 



Develop maintenance skills TTie service station bu3lles*s • Discuss the Serjjle statiotf.' 



Discus's "career opportunities^ 

Discuss the petroleum indlistry 
(present and future) 



Pump gasoline 



The future of the service 
/st^n busiiyss' 

Service station safety 

\ 

' f 

I 

Characteristic? of fuel ' 



Check oil, water, battery, and S.A.E. and A.P.I, oil 
Rinder hood items designations 



Check tires 



I 



Battery water 
Tire pressures 



Cleaji windshield and headlights 

Replace.;wiper blade and arm 
assemblies 



Types and construction -of 
.wiper blides and arms . 



business 



Emphasize ..safety > 

Help students develop good cys- 
'tomef relations; maintenance, 
and merchandising, skills 

Discuss'characteristics of fuels 

Discussland demonstrate fuel 
pumpiijg. Emphasize safety. " ' 

Review S.A.E. and A.P.I, oil ■ 
designations 

Iteionstrate under hood services ■ 

Explain tire applications and - ' 
pressures and demonstrate tire 
checking . 



Discuss^ wiper^blade and arm 
types and demonstrate service 



Basic 



Lubrication Change oil 

Services , 

Change filter 



Lubricate car , 

♦ 

Check all fluid levels 



2^ 



ERIC 



Types of oils 
Types of lubricants 
Construction of oil filters 



r 



.Review oil ratings 

Discuss oil types 

Discuss oil filter function, 
construction,' and applicjition , 

Demonstrate oil and filter . 
chatiging 

' 24 • . 
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Autoroobile 
LEVEL Service 



APPLICATION 



SERVICE STATION 

CONCEPTS 



.TEACHING 
SUGGESTIONS 



Basic 



Lubrication Service wheel bearings 
Services 

(Cont'd) V • 



~ . .1 '-t.-^- 

Basic .Maintenance Clean floors and walls 

Services , . 

Clean driveway areas . 

Clean bay areas 

Clean washrooms 



Oil absorbent conipounds 

Floor and wall cleaning 
materials 

Washroom cleaning materials 



Basic 



Appearance 
Services 



Replenish washroom supplies . ^^^'''''^ '"PP^^^^ 



Maintaim service station ' 
equipment 



\ 



Wash car ■ 

Clean and vacuum interior 

Clean and polish exterior 

Steam clean engine and other 
components 



Types of wash materials 
' Washing equipment 
Upholstery cleaners 
Vafcum equipment '< 
Type's of compounds and waxes 
Steam cleaning equipment 



Discuss types of chassis lub- 
ricants and gear lubricants 

Demonstrate lubrication 
procedure 

Demonstrate fluid level checking 

, Explain use of oil and grease 
absorbing compounds 

Discuss floor and wall cleaners 

Discuss 'and demonstrate wash- 
, , room cleaning materials, s . 

Discuss types and use j| 
washroom supplies W 

demonstrate maintenance / ^ 
procedures 

Discuss types of wash. materials 
and equipment 

Demonstrate car washing ■ 

biscuss and demonstrate 
upholstery cleaning ^ • | 

Explain and demonstrate the use 
of vacuum equipment 

Qiscuss 'types and application . 
of compounds and waxes 

Demonstrate use of steam 
cleaning eqOipment . 

asize 



LEVEL 



Automobile 
Service 



SERVICE STATION 
' APPLICATION CONCEPTS 



•mCHING 
SUGGESTIONS 



Int] MechMicai to be drai from EleraenU^ ser- ' 
Services vice level of Power Plant and A, 
Chassis as needed 



Adv. 



Adv. 



Management 
Services 



Keep sales records 

Keep customer records 

Keep inventory records 

Supervise perso^el 

Train personnel 

Purchase supplies, lat'erials, 
and equipment ' » , 



Personnel management and 
training \ - 

Billing and purchasing 

. Types^of forms and records 

Types' ,of service station leases ^^^^ ^.^^.^^ purchasing 



Discuss sales, customer, and , 
inventory records and^hov 
application of each \ 

Explain personnel manaflemejit* and;: 
training ■ 



Credit references 



procedures ' \ 

I .Show sample bills, statements, 
\and purchasing forms \ , 

■Discuss various t]»pes of spr-/ 
j, " vice station leases 

, ' ' Discuss affiliation with local. ; 

credit bureaus and collection 

' '. ' ' ' ' •/ ' * agencies 

Supervision This training is generally provided for by most major oil companies in their Advanced Management : 
Services Training courses. This includes such areas as Merchajdising, Management^ Real Estate Leasing 
and Pur(^iasingj and the purchase of equipment, tools, supplies, and materials. 



POWER PLANT 

■ ... p 

Engine Assembly • 
Cooling Systepj; 
lubrication System 
Fuel Sys^ 
Ignition System 
Battery and Starter 
Charging S^tem 
Exhaust ^stem 



POWER- PLANT 



LEVEL 



Engine 

Assembly 



APPLICATION 



Basic VEnsi"^ 

Fundamentals 



Basic Oil Pan 
Service 



Harmonic 
Balancer 
Service 



Basic Exhaust 
' . Manifold 



Service 



Basic ' Head 
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ERIC , 



Remove oil pan 

Clean and inspect oil pan 

Replace oil pan 



R'emove harmonic balancer 
Inspect harmonic balanced 
Replace harmonic balancer 

Remove exhaust manifold 
Replace exhaust manifold 



CONCEPTS 



' ' Four-stroke-cycle theory 
Two-stroke-cycle theory 
Cylinder arrangement , 
Valve arrangement 

Diesel engine principles 

Internal combustion engine, 
measurements 

Horsepower and torque 
Construction and function 

4 

Types of gaskets 
Kinds of solvents 
Types of seals 



,0 



Construction arid'-function 
Nomenclature ' 



Construction and function 
Types of gaskets 



Remove, clean, and inspect head Construction and function 
Replace head , / ' ' ' Types of heads 
< . Gasket material? 



TEACHING 
SUGGESTIONS 



Explain in-line types of engines- 
Discuss "L" head, overhead, ^d 
"F" head types 

Show visual aids and discjuss , 
engine types 

Explain operation of.diesel 
engines _ ^ > 

Discuss bore, stroke, displace- 
ment, compression ratio ' 

Discuss horsepower and torque* 

Review oil change procedures 

Explain removal procedure , • 

Discuss use of cleaning solvents 

Explain replacement procedures 
and precautions 

stress proper puller application 

Explain key installation and 
precautions . : 

Demonstrate frozen bolt removal 



Explain removal procedure 
Stress safe cleaning methods 
Discuss inspection 
Explain torque procedure 
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LEVEL 



Engine .'^ 
Assembly 



APPLICATION 



POWER PLANT 



CONCEPTS 



TEACHING 
SUGfiESTIOl^ 



Valve 
Service 



Valve 
Actuator 
Service 



Valve 
Mechanism 
Service 



Exchange 
Service 



, Remove valves ■ .f' .i *ValyeJuiLCtion and construction. 

Clean valves, stems, and faces Valv6 springs 
Inspect valves for wear /' Specifications (v^ive and seat] 
Reface and reseat valves Valve seating 
Replace' valves. Types of rotators 



Reinove rocker arm assembly and Valve lifter lubrication 

push rods m /. , 

Types of rocker arm adjust- 

Disassemble rocker arm assejnbly ' ments 

Inspect rocker arms, shafts, 
and push rods 

Recondition rocker arms 

Assemble and install ^arts 



Remove valve lifters 

Clean, inspect, and overhaul 
hydraulic lifters 



Lifter construction and 
function 



Engine |^ Remove engine assembly ^ 



Exchange external components 
Replace engine assembly ' 



Types, of engine mounts 
Types of lifting equipment 



(V 



Show proper use of lifters and 
sprag ^ompressors /,);■ 

Stress safe cleaning methods 
for valves and guides .^ 

Demonstrate use of valve and 
seat 'refacers 



Explain proper replacement of 
valves and springs 

I 

Show removal procedure 

Demonstrate disassembly 

Discuss inspection' , 

Show how^ to reconditjon 
arms 1V. 

Review torque proce&es. ' 

Explain lifter functipn'anr 
construction 'i^ ' " " 

Discuss removal procedure 

Demonstrate disassembly ai.« . 
inspection procedur'ei^ ' * 

Review ej:change of <if emaf • 
components ai^ coolant draining 

s Emphasize safe use of liftj|J'|f ^-^ 
equipment *' ■ ■ 



Explain proper prp^^ure 



POWER PLANT 



ELEM 



Engine 

Assembly 



APPLICATION 



CONCEPTS 



TEACHING 
SUGGESTIONS 



Int. 



Cylinder 
Service 



Int. 



Piston 
Assembly '• 
Service 



Int. 



Bearing 
Service 



Int. 



Flywheel 
Service 



ERIC 



Remove ridge' 

Hone and inspect cylinders 



Block and cylinder construction .Show use of ridge reamer 



, Cylinder wear f 
Measuring devices' 



;e\l 



Remove piston asseiroly 
Remove rings 

Clean and inspect piston 
assembly 

Remove rod and pin,, and inspect 
Reassemble , 



Piston and pin nomenclature 
Piston construction - 



Explain block construction 
Show use of cylinder hone 
Stress proper inspection 
Show use of measuring devices 

Explain proper removal and 
disassembly of piston and rod 
assembly 



Remove, 'inspect, and replace 
bearings 



Remove flywheel 
Inspect and reface flywheel 
Install ring gear 
Replace flywheel 



Ring function and construction - •'. , ... 

^ Discuss function and constrution 

Rod, function and construction of piston rings, rods, and pins. 

' , Discuss piston reconditioning 

Explain correct assembly 
procedure 

Explain removal procedures 

Explain bearing function, con- 
struction, material, and sizes 

Show proper use of measuring 
devices' 

c' Demonstrtte proper installation 

Explain and show various locking 
' . , (devices 

Discuss diagnostic proc'gdures " v 

I ' ■ 

Function and construction of Explain function and construc- 
. flywheel and ring gear •/ tion of flywheel and ring gear . 



Bearing functiorf; construc- 
tion, and material 

Measuring devices . 

Bearing sizes' 



Torque specifications 



Review tightening procedure 

Discuss proper replacement . 
procedure 
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AssemDiy 



APPLICATION 



CONCEPTS 



SUGGESTIONS 



Adv. 



Block k 
, Machine 
Shop 
Service 



Adv. 



Crankshaft 
Sehice 



Adv. 



Camshaft 
Service 



Rebore cylinders ■ * 
Mill heads and block 
'Grind crankshaft 
Weld ?nd grind repairs 



Block construction 
Head construction 
Crankshaft construction 
Cam shaft construction' 



Remove crankshaft 
Inspect and measure crankshaft 
Replace seals 
Replace shaft 



Remove camshaft, " • 
Inspect and measure camshaft 
Replace camshaft 



Crankshaft construction and 
function ; 

Cap and rod identification 

Measuring devices 

Seal function and types''^ . ;' 



Camshaft consf ructitf^d' 
function . / 



Types of canfShafts 



, Explain block construction and 
materials . | 

Show how to use borfng equipment 

Discuss milling of heads i 

Discuss crankshaft^ materials • 
and construction . 

Discuss camshaft construction and 
matenals 

Discuss crankshaft and camshaft 
grinding 

Me class on field trip to • 
• 'auto-machine shop 

Explain crankshaft construc- 
tion 4nd function 

Discuss cap and rod markings ' 

Review micrometers 

Show and discuss seals 

Explain in-car seal replacement 

Discuss camshaft design 



LEVEL 



COOLING 
SYSTEM 



POWER PLANT 



APPLICATION 



CONCERTS 



Basic Radiator 
Service 



Inspect radiator ^ 
Drain and flush radiator 
Winterize cooling system 
Remove and replace radiator 



Types of cooling systems. 

Radiator function 

Types of radiators ' 

Cleaning agents 

Types of antifreeze solutions 
and additives 



TEACHING 

SUGGESTIONS' 
^ — 



DiS'cuss liquid and air cooling 

Discuss radiator function 

Explain types of radiators «>4 

Explain uses ,of ' flushing 
solutions 

Discuss solutions and additives 

Demonstrate use of cooling 
system leak detectors 



Basic Hose 

Service 



Basic Pressure 
Cap Ser- 
vice 



Inspect hoses 

Remove and replace hoses 



Remove cap 
Inspect and test cap 



Hose function an^ construction 

Hose types . 

Types bf hose clamps 



Construction and function of 
radiator caps 



Explain hose inspection 
Show types of hoses and clamps 
Demonstrate hose replacement 
Stress proper use of tools 

* 

Demonstrate cap removal 

Explain cap construction and 
function 



Basic Belt 

Service 



Int. 



Thermostat 
Service 



Inspect belt 

Remove and replace belt 



Types, function, and construc- 
tion of belts 



Remove thermostat Thermostat function 

Inspect thermostat and housing Types of thermostats 
Replace thermostat 



Oiscuss inspection 
ExpiSin types and functions 
Demonstrate replacement procedure 

.Stressjafety,.. ' y-^ 

Explain types- and functions of 
■ thermostats 

Discusj removal and replacement 
Demonstrate therpostat .testing 



Int. . Water 
Service 



ERIC 



Remove water puinp 
Replace water pump 



Pump construction and'function Explain how to diagnose pump 
Gaskets ani sealers ' problems ^ 



10 
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LEVEL 



POWER PLANT 



COOLING 
SYSTEM. 



APPLICATION 



CONCEPTS 



TEACHING 
SUGGESTIONS 



Int. 



Water Pump 
Service , 
(Cont'd.) 



Demonstrate removal and re- 
placement 

Discuss gaskets and sealers 



Int. 



E:q)ansion 
Plug 
Service 



Inspect expansion plugs 
Remove and replace 



Types of expansion plugs and 
function • 



■Temperature Test temperature indicator units- Operation and osnstruction 
ST wpla" ""its , of te,erature indicators 

Types of units 



Explain plug replacement 



Explain operation and construc- 
tion . 

Show various types 

Discuss test procedures 

Explain proper installation or 
service ^ 



Cooler 
Line 



Inspect cooler lines. 



Purpose of cooler lines 



Service Repair .-or replace cooler lines • Types of materials 



Explain function 
Discuss repair procedure 
Demonstrate use of flaring tools 



Fan 

Assembly 
Service 



Heater 
service 



\ 



Check fan assembly 
Remove assembly 
Replace assembly 



Diagnose heater problems 

Remove' hfeate'r 'assembly 

^Che'ck and repair heater tore 

Replace tlierraostatic control 
'Valve 



Fan function and construction 

TTiemiostatic fan operation 

Thermostatic controlled 
. shutter operation 

Heater operation anJ^ 
construction 

Control valve principles and 
■construction 



Explain fan function 
Discuss thermostatic fans 
Demonstrate fan replacement 
Stress safety 

Discuss heater assemblies 

Explain control^ valve assemblies 

Discuss removal and repair 
procedures 







POWER PLANT 




COOLING 

f CI ret CVCTCM 

Level oiolm 


■ 4 

APPl TPATinN 


♦ 

CONCEPTS 


TEACHING 
SUGGESTIONS 


Adv. Radiator 
Repair 
Service 

1 


Test for leaks 
Test radiator flow 
Clean' and repair radiator 

• 


\ 

Radiator materials 
Cleaning materiall 
Repair materials 


, Revi^ lelementary radiator 
concep ' . , 

Discuss radiator materials ' 

Explain cleaning and repair 
materials 








Demonstrate radiator testing, and 
repair • 


1 


1 


/ 

\ 





i 'ERJC ■ 
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6. ' 



POWER PLANT 



Lubrication ■'. 
LEVEL System • 



CONCEPTS 



TEACHING 
SUGGESTIONS 



Oil Filter • Remove oil fi|te| assembly 
Service 

Clean filter housing * 
Replace filter assembly 



Oil filter function and 
construction 

Types of filter materials 
Types of filter systems 



Discuss filter functi{>ii and 
construction 

Explain $nd show filter 

Discuss types of filters 
(bypass'- full flow) 




Crankase 
Breather 
Service' 



Crankcase 
Service 



Remove, dean, and replace Crankcase ventilation 



Oil Pump 
Service 



Check oil level 



Drain oil 



Replace plug and refill to 
proper level 



S.A.E. oil grades 
ft 

A.P.I. oil types 
Oil function 

V 

Plug gasket materials 



D|agnose oil pressure problems Types of oil pumps 

Remove and inspect, pump, pres- Oil pump operation 
sure regulator^ and strainer 

Repair or replace assembly - 



Oil Passage Diagnose oil passage problems 
And Line, 

Service " " ' 

Clean' oil lines, and passages 



Oil galleries and lines 



Adv. Engine Oil <■ Inspect cooler 'assembly clean Oil cooler function and 

Cooler .cooler unit, and^ repair leaks construction 
Senice 

ERIC 13 



Discuss crankcase ventilation' 

Explain and demonstrate service 
procedures 

Demonstrate checking and changing 
procedures . 

Point out plug-ga'sket material 
> and proper tightening procedure 

Explain use of lubrication charts 
Discuss S.A.E. and A.P.I, ratings 

Demonstrate diagnostic procedure 

i^ow types of pumps and explain 
'construction 

Discuss oil pump operation 

Demonstrate, removal, inspection, 
and replacement 

Explain and show how to diagnose 
problems 

Demonstrate how to clean oil 
galleries , 

Explain function and construction 
of oil coolers 



Demonstrate seryice procedure 
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LEVEL 



lubrication 
' System 



APPLICATION 



Oil Pressure Test indicator uniis 
Indicator ' 
Service 



POWER PLANT 



CONCEPTS 



TEACHING . 
SUGGESTIONS- 



Remove and replaqe units , Types of units 



Operation and construction of Explain operation and construction 
oil pressure indicators 

Show various types 

Discuss test procedures 

Explain proper installation or 
service 



Cfankcase 
Emission 
Control 
Service 



Remove, clean, or replace posi- Forced ventilation 
tiv^ crankcase ventilator 



I 

r 



I 



Discuss forced ventilation 

Show P.C.V. devices and'expla^ 
operation and construction 

Demonstrate senice procedures 



14 
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POWER RIANT 



LEVEL 



Fuel 

System 



APPLICATION 



CONCEPTS 



■ TEACHING 
SUGGESTIONS 



Basic Air 

Cleaner 
Service 



Basic 



Basic 



Fuel 
Filter 
Service 



Fuel 
Pump 
Service 



Basic Fuel , 
Line 
Service 



Remove and replace air cleaners 
Inspect and test 

Clean or repkce element 



Types of air cleaners 

Purpose and operation of air 
cleaners 



Remove and replace fuel filter 
Test fuel filter • 
Clean fuel filter 

Make fuel pump tests 
Remove and replace fuel pump 



Inspect fuel lines 
Remove and replace lines 
'MeTpluerifnel 



Filter operation and con- 
struction 

lypes of filters * 



Puel pump operation 
Types of fuel pumps 
Types of test equipment 
Composition of fuels 



Types of fueljines 
Effect of vapor lock 



Explain and sHow various types 
Explain test procedures 

Explain service of various types 
Stress proper procedures 

Stress viscosity and oil level >: 
(oil b'ath type) 

Stress proper installation 
procedures 

Explain, function and types- 

Stress proper use of tools • 

Stress proper installation 
procedures , ' 

Show methods of testing, pressure, 
vacuum, and volume ■ . 

Explain types of fuel pumps and: 
stress safety' 



Stress proper use of 
tools 



.-Iliscuss,vaporL.locLpreventiQn,„ 
and correction - ■ 

Show how to assemble fuel lines 




Int. 



Fuel 
Tank 
Service 



ERIC 



48 



Drain fuel tank 
Remove fuel tank 
Clean and repair fuel tank 
Replace sending unit 

Replace ffuel tank 



Construction and function of '^ress fire hazards 
fuel tanks 

Sending unit operation 
Fuel tank caps and vents 



15 



Explain frozen bolt removal 
' Demonstrat^e soldering procedures 
> Explain methods of venting 
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LEVEL 



POWER PLANT 



Fuel 
System 



APPLICATION 



CONCEPTS 



TEACHING 
SUGGESTIONS 



Int. 



Int. 



Carburetbr Remove, replace, and adjust 
iervice* i carburetor 

■ Cleaii\ and overhaul carburetor 



Intake 
Manifold 
•Service 



Remove and replace intake 
manifold ~ 



> Clean and inspect manifold 



Carburetor principles ' Demonstrate service procedures 
Carburetor construction Demonstrate carburetor cleaning 
Carburetor circuits , and overhauling 

Discuss Cleaning agents 

/ ^ Explain and show manifold heat 
• controls \ 

Air and fuel distribution and Demonstrate service procedures 
. atoiization 

Discuss 'manifold principles , 
and functions 



Adv. Fuel Diagnose and service' fuel meter, Fuel injection fundamentals 

. Injection air meter, intake manifold, . and operation 

Service and nozzles ^ t • 

Injection system components 



Explain operation of fuel 
injection 

Discuss service procedures 

Demonstrate i^emoval , installa- 
tion, and adjustments 



Exhaust 
Emission 
Control 
Service 



Early stages of development and lack of specifications and detail make planning the 
presentation of exhaust emission control systems impossible at this time, 



Ignition 



POWER PLANT - ELEC^^L SYSTEMS 
APPLICATION GONGEPTS 



TEACHING ^ , 
/ SUGGESTIONS ■ / 



Ignition 

Switch 

Service 



Pll 



Basic Spark Plifg 
Service 



Cap And 
Rotor 
Senice 



Test switch and circuit 

Remove and replace ignition 
switch assembly 



Diagnose spark plug problems 

I < 

Remove, clean, test, and re- 
place spark plugs ^ 



Inspect distributor cap and 
rotor 

Clean or replace units 



Switch function and construc- 
tion 



Discuss testing procedures 

Demonstrate removal and 
installation 



Purpose, function, and con- 
struction of spark plugs 

Heat ranges 



Discuss spark plug operation, 
fun^tioh, and construction 

Demonstrate installation 
i procedure 

' ■ i , 

^ Demonstrate cleaning and 

adjusting techniques 

Cap and totor function and con- Demonstrate inspection and 
struction replacement procedure ' • 

Discuss cap and rotor ' 
function and' construction 



Secondary 
Wiring 
Service 



Test and inspect wiling ' 
Replacejj/ondary wiring ^ 



■Types of secondary wiring 



Stres^ proper removal and 
replacement of wires 

Discuss function and con- 
struction 



Primary 
Wiring 
Service 



Test primary circuit 



Construction and coipdn^nts of Discuss test procedures for 
primary circuit jesistors 

Resistors - types ahd functioij Discuss volta|e drop 

Discuss resistor purpose and 
function in primary circuit 



Breaker 
Points And 
Condenser 
Service 



Inspect and test points and 
condenser 



Point construction and 
.function 

Condenser construction and 
function' 



Discuss point and condenser 
construction and function 

Demonstrate service procedure 



ERIC 
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17 



5"3 



LEVEl 



Ignition 
System 



POWER PLANT - ELECTRICAL SYSTEMS 
APPLICATION CONCEPTS 



TEACHING 
SUGGESTIONS 



.Int. Coil Test, remove, and replace 

Service ignition coil' 



Coil construction and fun- 
damentals of operation 

Testing devices 



Discuss test procedures and 
demonstrate installation 

Discuss coil construction 
and operation 



Adv. '■ Distributor Test distributor . 

' Overhaul „ ' , , 

Remove, replace, and recon- 
dition distril)utor 



Service 



^ Distributor function and con- Explain knd demonstrate 
slituct^op a test procedures 

testing devices! > Discuss distributor con- 
. ' : structibn and function 

Demonstrate service, procedures 



Adv. Transistor Test transistor circuits 
Ignition 



Senice 



Test components 
Replace components 



Transistir ignition operation Explain transistor ignition 

T.,«c^cfA, fundamentals 
Transistor principles 

. Demonstrate test procedures' 

. " ' fExplain and dem'onstrat| 

service procedure ■ 



ERIC 



18 



55 



LEVEi; 



Basic 



POWER PLANT - ELECTRICAL SYSTEHS 



Battery And 
Starter 



APPLICATION 



Battery 
Service 



lasic Battery 
Cable 
^ Service 



Inspect and test battery 
Clean and fill battery 



Cheek cabl,es . 
Clean terminals 
Replace cables 



CONCEPTS 



Battery construction and 
materials 

Battery ratings 



TEACHING 
SUGGESTIONS 



Types of chargers 

Cable tonstruction and sizes 

Corrosion 



Discuss battery construction 
and ratings 

Stress battery safety ■ 
Discuss chemical' action 
Demonstrate service procedure 
Stress proper polirity 
Demonstrate qbarging procedure 

Demonstrate cable service 

Show special tool use 

Explain cable construction 
and sizes 

Discuss effects of corrosion 



Int. 



Int. 



Starting 
Motor 
Service 



Starter 
Drive 
Service 



Test starter circuit 
Remove" starter 
Overhaul starter 
Test components ' 
Replace starter 



Test starter drive 
Remove starter drive 
Replace starter drive 



D.C. Motor Operation and con- 
struction '-^ 

Types of test equipment 



Torque and gear reduction 
Types of drives 



Explain D.C. motor construction 
and operation 

Demonstrate circuit tests 

Explain removal procedures 

Point out the use of special, 
tools 

Demonstrate starter overhaul 
Demonstrate test procedures 

Explain gear reduction 
Demonstrate testing 
Discuss types of starter 



Demonstrate replacement 




• • ^ POWER PLANT - ELECTRICAL SYSTEMS 

•^Battery And 
Starter 

'^tart«r Relay Test switch circuit, or relay , Construction of components 
And Solenoid ^^^^ ^^^^^^^^ j,- ^^^^ Electromagnetisin 

Service , , , .j . 

Switch and solenoid circuits 

/ , Neutral safety switch function 



TEACHING 
SUGGESTIONS 



Demonstrate test procedure 

Explain components and 
operation 

Discuss magnetism 

Explain neutral safety switch 
function 



Armature 
Service 



Test arratture » 
Recondition armature 



Armature construction 
Purpose of armature 



Demonstrate test procedures 

Explain armature concepts 
and construction 

Discuss machining operations 



Field Coil 
Senice 



Test field coils 

Remove and replace field coils 



Field coil construction and 
^function 



Discuss electrical concept of 
field coils 

Explain mechanical operations , 
while servicing field coils 



Test Bench 
Service 



Che^:k units on test bench 
Diagnose problems | 



Purpose of test unit 
Operation of tester 



Discuss operation and purpose 
of test unit 



Point out how to read gauges 
and diagnose problems 



5" o 

ERIC 
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59 



St 



Basic 



POyER PLANT - ELECTRICAL SYSTEMS 




TEAfcHING 
SUGGESTIONS 



Basic Belt 

Service 



Basic Generator 
Exchange 
Service 



Alternator 
Exchange 
Servite 



Generator , 
Overhaul 
Service 



Alternator 
Overhaul 
Service 



Inspect belt 

Adjust belt 
I. ' , 
Repjace belt 

Tes,jt; generator circuit 
Remove and replace generator 



Belt functions 
Types of belts 



Types and function of gen- 
erator testers 



Test ajternator circuit Types and function of altema- 

Remove and replace alternator instruments 



Test generator circuit 
Reiiiow generator 
Overhaul generator 
Test components 
Replace generator 
Service armature 



Test alternator circuits 
Disassemble alternator 
Test components 
Assemble alternator 



Generator operation and con- 
struction 

Types of test equipment 



Alternator principles 

Diode function and construe- V 
tion " 



Explain belt inspection 
Discuss adjustment procedure 
Demonstrate belt replacement 

Demonstrate test procedure 
Explain replacement procedure 
Explain polarizing 

Demonstrate test procedure 
Explain replacement procedure 
Stress polarity . 

Explain generator construction 
and operation 

Demonstrate circuit tests 

Explain removal procedures 

Explain and demonstrate use of ■ 
special tools 

Demonstrate operation of arma- 
ture lathe Q 

Explain alternator principles 
and construction 

Explain diode function and 
construction r 

Discuss 'test procedures 

Demonstrate overhaul procedure 



ERIC 
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61 



POWER PLANT ■ ELECTRICAL SYSTEMS 



Regulator Test regulator circuits 

^^'^^^ Inspect, clean, and adjust 
regulators 



Cutout units 
Voltage control ijin§s 
Current regulator units 
Transistorized regulators 



TEACHING 
SUGGESTIONS 



Explain test procedure 
Deion§trate service procedures 

Discuss internal units • 
Explain transistorized regulators 

Discuss internally and externally 
grounded •circuits' 



Changing ^est charging indicator units Indicator function 

Indicator ^ defective components 
Service ^ 



Demonstrate test pro^idure 

discuss indicator fundamentals 

Demonstrate and explain ammeter 
replacement ^ 



Test Bench Test generator, alternator, or Test bench principles and 
Service regulator on test 'bench operation 



Revip test unit operation 

/ 

Demonstrate test 'procedures 



LEVEL 



Exhaust 

System 



POWER PLANT 



Exhaust 
System 
Senide' 



Exhaust 
Manifold 
And Heat 
Control 
Service 



APPLICATION 



CONCEPTS 



TEACHING 
SUGGESTIONS 



Inspect exhaust system ^ 
Replace exhaust pipe 
Replace muffler 
Repi/e resonator 
Replace tail pipe 
Replace clamps-^and hangers 

Inspect exha^t manifold and 
heat control valve . 

Replace manifol|l gaskets 

'Replace manifold heat' control 
valve' ; 

Replace exhaust manifold 



Effects of carbon monoxide on 
• humans 

Exhaust system operation' 
Exhaust system deterioration 



Exhaust manifold function and' 
construction 

'Operation and purpose of ex- 
haust heat control valve 

Types of gaskets 



Discuss exhaust system 'operation 
and deterioration 

Demonstrate unit replacement 

Demonstrate the use of special 
tools and torches ' 

Stress personal safety , ' 

Stress fire safety 

Explain manifold and gasket 
inspection . 

Discuss heat conti:ol valve 
function 

Stress maintenance 
Demonstrate service procedures ' 



/ 



lb 



ERIC 
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23 



65 



CHASSIS SERVICES 

Electrical Service ' 
Wheel, Hubs, and Tires - 
Brakes, 

Sprinjgs, Shocks, arid Stabilizing Devices 

Front Suspension and Steering 

Clutch 

Manual Transmission , 

Automatic Transmission 
> 

Drive Line * 
Drivte Axle As'sembly 



66 



25 



CHASSIS 



LEVEL 



•Electrical 
Service > 



APPLICATION 



CONCEPTS 



TEACHING 
SUGGESTIONS 



Basic 



Electrical 
Fundamen- 
'tals 



Ttfst series and parallel cir- 
cyits 

Make resistance and voltage 
drop tests 



Electrical terms and defini- 
tions 

Ohm's Law 

Series and parallel circuits 

Conductbrs and insulators 

Fundamentals of magnetism 

Types and function of switches 

Types and function of breakers 
and fuses 



Distribute information sheet 
and discuss electrical defini- 
■ tions 

Explain and demonstrate series 
and parallel circuits 

Discuss conductor^ and in- 
sulators / 

Demonstrate fundamentals of 
magnetism 

Demonstrate use of voltmeters, 
ammeters, and ohmmeters 

Discuss t|pes and function of 
switches ^ ^ 

Discuss types and function of 
circuit breakers and fuses 



Basic Lighting 
Service 



Basic Horn 
. Service 



Replace light bulbs 

Replace and adjust sealed 
beam units * 

Replace control switches 

Replace stoplight switch 

Wagnose" lighting circuit 
problems 

\ '. 

Remove and replace horn 
Test horn circuit 
Replace horn relay^ 
Service steering column switch 



Construction' and function of 
lighting circuits 

Construction and function of . 
switches 

■■ % 



Construction and types of 
hom^i, relays, and swit(;hes 



Di?scus^ headlight circuit, 
taluight circuit and switches 

Demonstrate methods of diag- 
iiosing light and switch 
problems ' 

lOT how to change bulbs and 
align headlights 

Review state inspection laws ' 

Demonstrate horn and relay re-, 
placement ■ ^ 

Discuss horn construction and 
types 

Discuss horn frequencies 



LEVfeL 



Electrical 
Senice 



APPLICATION 



Int. Directional ' Diagnose cjirectional light 

Light ^ circuit problems 

Service ' 
Replace flasher 

Replace bulbs* 

Replace directional light 
switch 



CHASSIS 



CONCEPTS 



TEACHING 
SUGGESTIONS 



Directional light circuits?' ' 
Emergency flashers 



Discuss directional light circuit 
problems 

Stress proper grounding 
Demonstrate flasher replacement 
Demonstrate switch service 



Wiper 
Service' 



diagnose wiper circuit problems 
Replace wiper motor 
Repair wiper motor 
Replace wiper switch 
Replace wiper transmission 
Adjust wiper action 
Service wash'er assembly 



Wiper circuits 

Wiper motors and controls ■ 

Construction and operation of 
washers 



Discuss wijg^^rcuit problems 

Demonstrate' wtor replacement 
and repair' ' , 

Demonstrate wiper switch and 
transmission replacement 

Demonstrate 'adjustment procedure 

Discuss motors and controls 



Power 
Accessory 
Senice 



•Diagnose power seat, window, 
antenna, trunk,, and convertible 
^ top jircuits 

Replace 'or repair defective 
components 



Power assist circuits 

Power controls 

Electric motor construction 
and operation 



Discuss diagnostic procedures 

Demonstrate replacement and 
repair service 

Discuss power circuits 

Discuss motors and controls ' 



Headlight 
Beam 
Control 
Service 



Adjust electric eye 

Diagnose beam control circuit 
problems 

Replace'^or repair defective com- 
ponents 



Construction and operation of 
automatic beam' control de- 
vices 



Discuss speed control constru- 
tion and operation 

Demonstrate diagnostic procedure 

Demonstrate adjustments 

Demonstrate replacement service 



ERIC 
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70 
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lEVEL Servite 



''APPLICATION 



• ' SUGGESTIONS 



Cpntirol 
Service • 



liigncfc 'spe^' control , c j>rcuit^Constrijcyon' and .^pe;a(tiiJB: of I>isci|S's,j'speed control construc- 
profifljns'' I .''•/■' ..'«. ^^utofiiawc>sp^ed.contr^Kd^ \^/ 



AliiJist speedj control d?|M.''vi ,'. '"^T^^P , 



Demwistrate diagnostic procedure 

f^Repface or repair' defectMixom-/';' ■ ■ f ' V • '^l '' ■ Demonstrate adjustments' 

.; ponents ,1 .,Y - '''-^ " * ( ■'^''\ - n * * i 

• ' ■ ' • - • ' ^-^ •■>■,.. i-'. ,. ^ • Demonstrate replacement service 



J'i ■ 



Air Condi 
tioning 



Checkropejatioii of. air condi- 
tioning system ^ 

And Venti-, ^gst for refrigerant leaks 
lating • , , 5 . - j^. 

Senice ? Check electrical 'circuits ' . 

Diagnose mechanical probfems 

Check compressor for oil ' 

■ Remove and replace compressor 
and related components 

Evacuate, charge, and test 
system 

Remove and replace magnetic 
clutch 

Repair magnetic clutch assembly 

Service temperature control de- 
vices 

Service vacuum controlled 
dampers 



Principles' :0f ^e^igejation 
Electricl*kircfiitS' 
Temperature control devices 



■Coiiftructioitj?|^ndiqper^tion^ Discuss air conditioning func-' 
^'mechanical c^ii^Mn'ents. tion and operation 

Explain construction and func- 
tion of mechanical components 

Discuss temperature control de- 
vices 

Construction and operation of n . * c j 

Demonstrate use of gauges and 
magnetic clutch ' ^ , . , ^ ^ 

* ■■ '(^ r test equipment 

^ Demonstrate use of Schrader 

' valve adapter 

, Discuss use of special tools 

Demonstrate use of portable 
■', ( charging unit 

Demonstrate service procedure 



ERIC 
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7 



Wheels, Hubs, 
LEVEL And Tires 



CHASSIS 



APPLICATION 



CONCEPTS 




Basic ^ Tire and 
Wheel 



N 



Service 



B^^ip Wheel 
' Bearing 
Senice 



Tire inspection 
Remove and replace wheels 
, Wheel inspection 
Tire replacement 
Stem replacement 
Tire repair 
Tube repair 



I 



.Remove wheel and hub assembly 

Remove and clean bearings 

Inspect components 

Lubricate bearings 

'Replace and adjust bearing 
assembly 



Tire construction and sizes 
i;ire tread types and function 
Tire wear patterns 
Types of wheels 



Types and function of bearings 
Cleaning solvents 
Types of seals 
Types of lubricants 



Discuss ti^l construction and 
' sizes * 

Describe tire tread types and 
function 

, Explain' tire inspection 

Discuss wear patterns . ' 

Demonstrate wheel and tire 
replacement 

Discuss types of wheels ' 

Stress left and right haiP > 
threads 

Demonstrate use of tire changing 
equipment 

Demonstrate valve stem replace- 
ment 

Discuss and demonstrate tire 
and tube repair ■. 

Di-fecuss 'and demonstrate tire 
chaiii use ' " ' 

.it,'* , < 

Discuss bearing assemblies and 
' seals 

/Demonstrate removal and inspec- 
tion procedure 

Explain cleaning sol,vents and 
dempnstrate cleaning 

Discuss lubricants and demon- 
strate packing 

Explain and demonstrate hub - 
replacement 

Stress proper adjustment 



\ 



CHASSIS 



Wheels; Hubs, 
LEVEL And Tires 



APPLICATION 



CONGE' 



TEACHING 
SUGGESTIONS 



Wheel 



Axle Bear- 
ing And 
Seal Ser- 
vice 



Check wheel balance 



Balance wheels 

Service 



Purpose of balancing 
Static and dynamic balancing 
Types of balancers 



Diagnose axle, bearing, and Types' and functions' of ., 

seal problems bearings ■ % ' 

Remove axle assembly and seals Types of seals and function 

Replace axle bearing^sembly Types of axles 

Replace inner axle seals 

Replace axle assembly ^ 



Explain purpose of balancing 

Discuss static and dynamiCr . 
balancing 

Demonstrate use of various types 
of balancers , ' 

Explain weight sizes and types 

Explain rear wheel bjllancing 
procedure 

Stress safety when car is 
equipped with locking type 
differentials 

Discuss diagnostic procedure 

Explain semi- and full -floating- 
axle assemblies 

Show service procedure • 

Demonstrate puller use 

Demonstrate use ef hydraulic 
.press |> • ' 

Demonstrate use of seal pullers 
and installers 

Discuss axle shaft end clearance 
and use of dial indicator 

Show use of shims 



Adv. "Hub Service Inspect hub and stud assembly Types and sizes of studs 

Replace Studs 



Discuss inspection procedure 

Discuss stud sizes and types 

Explain and demonstrate service 
procedure ' . 

Check run out ' 

Demonstrate use of dial indicator 



LEVEL 



CHASSIS 



Brakes- 



APPLICATION 



CONCEPTS 



Basic Brake ^ ' Remove hub ant drum assembly Introducticfn' to brake funda- 
' Jnspection ^^^^^ .^^^^^^ ^^^^^ ^^^^^^^^ mentals ^ . , 

Adjustment Inspect drum and hub assembly ' 
Service 

Replace drum' and hub assembly , 
Adjust brakes 

peck hydraulic master cylinder 



Basic Brake Shoe Ilispect brake assembly 
Service 

Remove brake shoes 



Friction materials 
Function and construction of 



Clean and lubricate parts as 'components 
required , Lubricants 



Replace » shoes 



Drum And 
Shoe . 
Service 



Inspect and measure drums 
Turn or grind drums / 
Arc shoes'^ 



Purpose of drum grinding and 
turning 

Purpose of shoe arcing 



' TEACHING 
SUGGESTIONS 



DemonstMte removal and inspec- 
' tion procedure 

Discuss brake fundamentals 

Demonstrate proper replacement 

Review wheel'bearing adjustment 

Discuss fluid, level • „ ,, 

Discust and demonstrate brake 
adjustment 

Stress, the use of pr6per brake 
, tools » 

Review brake fundamentals 

Explain functions and construc- 
tion of brake\compoTOnts, 

Demonstrate setvice procedure 

Discuss use of service and 
parts manuals 

Stress use of .proper brake tools- 

Discuss and demonstrate inspec- 
tion and measurement 

Explain grinding and arcing 
process 

Discuss and demonstrate machine 
set-up 

Demonstrate drum grinding or 
turning 

Demonstrate shoe arcing ^ 



er|c '^'^ 
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CHASSIS 



LEVEL • ' Brakes 



.APPLICATION- 



CONCEPTS .V 



TEACHING 
SUGGESTIONS 



wheel cylinder 

-I 

Remove master cylinder 



Hydraulic • Inspect master cylinder and 

llnit . ; 

Exchange" 
.Se^rvice 

Remove wheel cylindjer ; 
Replace' hydraulic units 
Bleed hydraulic system" ^ 



Hydraulic fundamentals ' Discuss hydraulic- fundamentals 

Effects of air in system ^Discuss effects of air' in lipes 

ilonstruction and operatio/ of Explain construction and opera- 
hydraulic mast^ cyliridei ' 'tion of hydraulic -units 

Construction and operation of ■^DemQnstratB;inspection,removal, 
If draulic master cylinder .and replacement . \ 

Construction and operation of . Ex|)Uin and demonstrate tleeding 



wheel" cylinder 



ppcedure " 

iDiscuss the ftSe ..pf pressure 
bleeding, equipment . 



Hyiiraulic: Disassemble, hydraulic unit . ^ 
Unit Recon- q^^jj ^^^^^^i hydraulic, ' 
ditioning" ,, components ' ' 
Service , • 

. . Recondition hydraulic cylinders 

f . . / ■ 




p^uss legulationlR' concerning 
flaring, 'hydraulic fluids, and 
line fabrication 



Construction and function of .^Preview hydraulic' fundamentals 



hydraulic units 



Demonstrate disassembly; elean- 
, ing, .and inspection procedures 

Explain hydraulic unit;cori|truc- 
tion and |jnctioi^ ' 



Demolistr,^t^.;,hydrauli,c cylinder 
■ honing" , ' ■ / 

Demonstrate-Tqassenibly procedure. ' 



Stress cleanliness 



Adv. . Power' Brake Diagnose power brake problem^ 
• V . ^Serwce Rgmove^-piower unit . , 

Recondition power unit ' ■ 
. ^ -Replace power unit 
. Bl^wH^oy^r unit 



Power bralce construction and Explain-Rower brake consti^ctijfi^^ 
.function " _ ■ ' , and function^ 

Vacuum principle^; .; /> ■., ■ Discuss dia|nostip frbdedifr^ ". 

"bemonstra^ 

' Review blewing o^eratio\i/^ ; 



^APPLI^TIQN. 



LEVEL 4 Brakes 

Adv.. Dis,c Brake Diagnose bkke problems 
^ Service ' inspect brake Assembly 
Replace friction pads 
' . ' Service Caliper assembly 

•Service disc assembly 



TEACHING 
SUGGESTIONS 



Constnicti^itjaivi function of ' Explain construction and function 
disc brakjs^ ^; of disc brake ^ 



Principles'df' op,eration ■ Discuss principles of operation " 
■ ' ."1 • 

' I Explain diagnostic and inspec- 
tion procedures 

Demonstrate service procedures. 



I,, i 



0, J' 



V 



V 




• m 



er|c 



n. I 
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Springs, ' 
' Shocks, . 

Stabilizing 
CBVEL I^evices 



XHAS5IS 



APPLICATION 



•. CONCEPTS 



^chIg 
suggestions 



Shoe 

AblAer 



ode 
Service 



Inspect Wfest ghdctabsorbers Purpbse, construction/ and op- * Discuss yxauli'c principles 
absorber^;|v';i?^;^^^^^^^ a J)9e$'of shock,:al?so^^ construction ;;. . .^ 



inspection and 

, testingj:- y . - " 

f ':' = beiBOristratd shock service i 



J 



Int. 



Leaf Spring Remove and replace leaf 
Service springs 

Replace spring components 



f } 



qif|^ Gpil'^^^^^^^^ Inspect springs 
{'■^■f/' ':^^'^^ ■ Remove and replace coil 



springs 

... ^0 

, Torsion Bar: Adjust torsion bars 
U [ .Service 

'* i ' ' ■ \ Vi. .• 




orsion bar constructioi},,. 
Remove and replace torsion bars ' Types of mounting device! 

Principles of torsion bay t" 
operation 



Leaf spring function and ; Discuss spring- construction and. 
construction ' y . ■•:*;furic1|(Dn ',, • 

Types of mounting devices Explain types of mounting 
Principles of thrust and i^^vices 
torque ' Discuss principles of thrust 

^d torque 

•A • 0 Demonstrate servic^ -procedures 

» Stress proper jacking and sup- 
porting 

Coil springs constructioii and Discuss coil spring construction 
function ' and function ■ . 

Types of mounting devices Demonstrate replacement 

procedure ' 

^ Review jacking safety - 

Discuss torsion bar construction, 
functioif, and principles . 

Demonstrate replacement ; ..-^^ 
proce'^ure ' .||^-- '/ 



Explain , and demons-trate adjust- 
ment procedure ,^} ' 

Demonstrate use of height level ^ 
gauges ' ..-^ 



■ 84 ^ " 



i Sho^J . 
./ - StaM;li'zing 
LEVEL Devices 



CHASSIS 



i 



APPLICATION 



CONCEPTS 



TEACHING ., 
SUGGESTIONS 



Int. 



Sway Bar 
And ' 
Stabili- 
zer Ser- 
vice ' 



Adv.i' I spring 
' Assist ^ 
■ l , Service 



Inspect, asseiRblies v 
Replace tushlngs 
Replace' links 

Replace' sway bars and stabi- 
lizer ^ 

Diagnose suspension problems 
Install spring assist device 



Principles and construction of Review safety precautions 



stabilizers and sway-'bars 
Types of bushings 



Purpose of spring assists ■ 

Construetiori and function of 
spring assist devices 

I 



Discuss principles and construc- 
tion 

Explain types^ of bushings. 
Demonstrate inspection and ^j, 



service procedur|s 



0 

Discuss purpose and function of- 
spring assists 

Explain construction and typ6s 
of spring assists (air lifts, 
air-hydraulic shocks, helper 
springs, etc.) 



LEVEL 



Froiit 
Suspension 
And Steering 



CHASSIS 



APPLiCATP 



CONCEPTS 



TEACHING 
SUGGESTIONS 



Front Sus- Inspect front suspension 
pension ' ^ components for wear 
Inspection 
Service 



Coi^truction of front sus- 
pension 

Front enl terms and defini- 
tions 



Basic ' Bali' Joint*'"' " Inspect W 6all joint function, con- 
Service \ J ' , ■viv-'* strucition,and types 
. Remove aitd replace ball joints 

' ■ ' ' • ^Purpose, arid operation 



.\.,f> 



King^jn" 
Service, 



(nspect king pins for wear 
Remove and replace kijig pins 



King pi|P function^: construc- 
tion, and types 



'Purpose and operation of 
king pins 



Demonstrate component and tire 
inspection 

Stress jacking and supporting 
procedures 

Explain front suspension 
construction 

Discuss front end geometry, , 
terms, and definitions 

Explain inspection senice 

Demonstrate service procedure 

Review proper jacking and j 
supporting procedure 

Ijiscuss use of charts and 
specification inforination 

Explain inspiction service 

Demonstrate service procedure 

Review proper jacking and 
Uporting procedure 



I 



Steering 
Linkage 
Service 



Inspect steering linkage for . Steering linkage function, 

wear ^ tostruction, knd t}^es| 

Remove and replace components Purpose anf oper^i(ion of ? 

,.M ,. . .J : steering linkage 7* 'i- 

Adjust toe-m • : ^ * 



36 



Explainiii)spection service 

■■ , ■ ' 
Demonstrate service procedure. 

-Discuss type?^ construction 
of steering linkage 

Demonstrate toe-in adjustment 

■ ■* ■ . » 

Stress steering |ear centering 

and proper pitman' arm 

installation ■ ^ . 

■Review jacking and supporting 
, procedure .^'/ 



'88 



•front 
Suspension, 
LEVEL And Steering . 



CHASSIS 



APPLICATION 



CONCEPTS 



Int. 



t 



TEACHING, 
SUGGESTIONS 



Manual 
Steering 
' Gear 
' Service 



Inspect steering gear for 
excessive play 

Adjust steering gear ' 

Remove and replace steering 
gear assembly 

Overhaul steering gear 



I:'.. 



Int. ; Alignment Inspect for parts wear,, and 
Service abnormal tire wear ' 



Check and adjust caster and 
camber 

check and adjust toe-in 




1 

Front Inspect parts for wear 
Suspension ' , 

Service > suspension parts ^ . 

Check 'and align front end 



Purpose, construction, and 
function of steering 
assemblies 

Operation and types 

Lubricants used 



•H 



I 

Front suspension funtlaraentals 
Types of front suspensions- 
Types of frame and unit body 
construction 



Explain inspection service 

Discuss purpose, types, 
function, and construction 
of steering gears . 

/ Stress proper lubrication 

Demonstrate adjustment procedure 

Explain and' demonstrate service 
procedures ^ 

Review steering gear centering 
and proper, pitman arm 
... in^taljitioii^r^ 

Revie/front suspensions -^^: v- -^f- 
geometry and terms ♦ . -^•-r;': \j 

. Explain front' suspension t||fes;. 

Demonstrate inspection procedure 

Explain useSf special tools^ . 

Discuss and Remonstrate caster ^ 
and camber Hjjustment ''"^ 

Explain various means of 
adjusting' front suspension 
angles ■ , f • "". 

' Review toe-in adjustment 



•'V f, 



Function and construction of 
front su^^ension components 



Discuss 'front suspension ■ 
components. 

'Demonstrateiinspection procedure 

Explain and demonstrate' service 
p|Qcedure .\ i 

Review alignment procedure . 



LEVEL 



Ana Steering 



APPLICATION 



CONCEPTS 



SUGGESTIONS. 



Int. 



Front 

Suspension 
Overhaul 
Service. 
. (Confd) ' 



Power Steer- Inspect steering gear unit for 
ing Service leaks and excessive play ' 

Test system pressures 
Adjust steering gear| . 

' ' .. Remove and replace steering 
' gear unit ^ , 
Remove and Replace p|) unit 

Overhaul power steering pump 
Overhaul power steering |ear 



Power steering construction, . 
function and, operation 

Power steering pump con- 
' struction |nd operation 

Types of power steering units 

1^ Power cylinder coritruction 
and function * 

Collapsible steering column 
function and construction 



Remove and replace 
valve assembly (external) 

Remove and replace external 
cylinder assembly ,\ 

Service cpl lapsMt .steering 
column assembly 



Stress "s^e prbcedure^-i^»o,,:;::;: 
Review safe jaclcing anWf 



supporting 



Discuss and demonstrate ■ 
inspection procedure 

Demonstrate use of test equipment 

Explain power steering 
construc^on, function, and 
operatibf 

Demonstrate service procedures • 

Discuss collapsible steering 
column construction and 
service 



Basic . ' Clutch Inspect'and test clutch 
' Adjustment' actuating mechanisms 

^'^^"^ Adjust clutch . 



Int. 



Clutch 
Oyerhaui 
Service 



Hydraulic 
, Cyli)[ider 
Service 



Clutch pur]!)ose, constrnction-, Discuss and demonstrate inspec- ' 

tion procedure . ; 

Explain clutch fundamentals and 
' • . ' construction . ' 



and function 
Friction materials 
Actuating mechanisms 

Ik 



Diagnose clutch problems- Types of clutches 
Remove clutch/ assembly 
Inspect components 

Replace pilot bearing' / i 

Replace clutch components. 



Diagnose clutch hydraulic 
cylinder problems 

Remove cylinder assembly 

Overhaul hydraulic system 



Types of hydrajf lio'^'' 
' units 

Application of hydraulics 
to clutching systems 



DiscOss friction materials v. 
Demonstrate adjustment procedures 

Review clutch construction. and. ' 
.fundamentals .'' 'J 

Discuss diagnostic procedures- ,. 

Demonstrate servjice' procedures. . 

Explain ujfe o?, special tools 
' and pullers 

Review adjustment procedure's / 

R^iew brake hydraulic systefli • 

(Dfemonstrate service procetos ' 

txplain use of hydraulic l!|eed-. ' 
ing equipment 



^ 

CHASSIS 



. Transmission 
LEVEL (Manual) ' APPLICATION. 



CONCEPTS 



■ ' TEACHING 
SUGGESTIONS 



Basic Manual 



Trans. . 
mission 
Mount 
Service * 



Inspect transmission mounts Transmi'ssion mount function Discuss inspection procedure 
Remove and replace mounts and constjuction , Demonstrate service procedure ' 

Types of mounts 



Int. 



Int. 



Manual . ■ 
Trans- 
mission 
Linkage 
Service 

Manual 

Trans- " 
^ mission 
, Exchange 

Service 



Int. 



' 7 



Manual 
Trans- 
mission 
Overhaul 
Service 



Inspect linkage and bushings Transmission linkage function Discuss inspection procedure 

,, , ... ^. .and construction 
Adjust- linkage to specifications 



Diagnose transmission problems* Transmission fundamentals 
Remofe and replace' transmission. • ' 

Adjust linkage . ■ , 



Review ^djustm|i)t procedure 

/ 11. ' • 

Diagnose transmission problems 'torque and speed gear 'ratios Explain diagrl'stic procedure 



Demonstrate service proijedure 

Explaiij, the use of specification 
charts and manuals 

Explain diagnostic procedures i . 

Discuss transmission fundamei|tals 

Stress safety " ' 

Demonstrate removal' and replace-- 
ment 



Disassemble transmission 
Clean and inspect components 
Replace defective comp^ts 
Assemble transmi^Hon 



Types of gears 



Review/ transjlipioii fundamentals 



7 ^ 



Adv; ' Overdrive Diagnose overdrive problems 

t Sgtvicc ^ 

Replace defective components 



Discijss toifflue and gear ratios 

ShowfanMscuss various types 
of gears I / '• 

Demonstra|e; (service pj:ocedure 
Explain 4e of Ispeciil. tools ^ 



,1 



iERlC 



« I' 



.OveJdrive fundamentals ' 

Construction anil operation 
of overdrive components 

Electrical service . 



40 



Explain |ijagnos-tic |focedure 



Discuss ';wi;ripg dijagrams 
Review .torque^and g*ear ratio' 

Show and; discuss various 
componfpjts ' 



96 



..•'Transmission 
LEVEL -fManuall 



Adv, 



•Adv. 



CHASSIS 

APPLICATION CONCEPTS 



I 



Overdrive ^ 
Service 

(Cont'd.)' 

Transfer 
C^se 
Service 



Power 
Take-Off 
Service 



Diagnose transfer .case problems Purpose of transfer cases 
Remove and replace transfer case ^"^ P°"" 

' Transfer Cc^se fundamentals 

Diagnose power take-off problems Power take-off .fundamentals 

Remove and replace power take- Construction and operation ' 
""^^ ^ of transfer cases and power 

Overhaul units take-off unit 



■ "TEACHING' " 
SUGGESTIONS 



Demonstrate service procedures 

Explain, diagnostic procedure 
Discuss transfer case fundamental 

Discuss power take-off X 
fundamentals. 

Show and discuss various 
components • 

• Demonstrate service procedures 



i 



V' 



( 



ERIC 
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41 



98 



Transmission: ■ ■ ^ 

LEVEL fAutomaticl APPLICATION ■ 

Basic AutoBi^tic • Check autpmtic transmission 
Trans- fluid level - ^ 

' : Inspect for leaks 

^ Inspection -> , 

Service ) " Change transmission fluid 



CHASSIS 



CONCEPTS 



Types of automatic trans- 
mission fluids . 

Causes of fluid loss ^ 



...XEACHING,.', 
SUGGESTIONS 



Demonstrate procedure for 
checking fluid level and 
t«qismission visual inspection 

Discuss types ,of fluids 

Explain -causes for loss of fluid 



Int. Automatic Drain automatic/ transmission 
Tyans- fluid I 
mission 



Adv. 



Adv. 



Exchange 
And , : 
Seal 
Service 



Remove linkage'and mounting 
devices 

Remove automatic transmission 

Replace seals 

Replace transmission 

Replace linkage and mounting 
♦• devices 



Automatic . Diagnose linkage, and band ^ 
• Trans- problems 

"l^f^^" • Adjust shift and throttle 
Linkage 

And 

Band 

Adjusting 
Service 



linkage 



Automatic 
Trans- 
mission 
Overhaul 
Service 



0- 



( 

inspect transmission unit 

Disassemble aria inspect 
^comppnents 

Replace components as 
necessary 



jtoiSaric transmission 

* « 

fundamentals 

Sal construct ioj^ and 
'function, • ' 



Jemonstrate automatic trans- 
mission fluid draining 



Discuss automatic transmission 
fundamentals ■ 

Explain seal function and ■ . 
construction 



Discuss and demonstrate senice 
' procedures 

. : ■ y ■ 

Shift W throttle linkage Review automatic transmission 



purpose 



fundamentals 



Band construction and func- Explain ba/d construction and 
tion- function 

• / Dispuss linkage 

' , ^Demonstrate service procedure 

Stress proper 'specifications 

Explain use of special tools 
and gauges ^ 



/ 



I 



/ 



sion 



Principles of fluid drive,: .. Explain inspection proceijure 

^ \ " " ' ' ' • 

Principles of torque conver- Review automatic transmission 

fundamentals 

Discuss principles of fluid , 
drive, torque conversion, 
' and planetary gearing i 

100 



Principle's of planetary 
gearing • ' 

42 : 



•LEVEL, 



Transoiission.' 
(Automat ic 



APPLICATION ' 



Adv. 



Autonlktic . Assemble transmission 
Trans- V, 

mission ■ ' 
Overhaul" 
Service • . 
■(Cont'd) . '. 



-CHASSIS 



concept; 



rac|iNc 

SUGGESTIONS 



Principles of hydraulic ;con- 'Demonstrate servite procedure 
trol circuit " • ^ " ' * • 



Stres5 proper specificatioVs 

Explain use of special tools 
and galiges " ■ ' 



I 



/ 



M • 



CHASSIS 



Drive 

LBVEL ' Line 

Basic Universal 
Joint Lub- 
, rication 
And Re- ' 
placement 
Service 



V 



APPLICATION : 



CONCEPTS 



■■' Inspect universal joints 

Remove drive shaft 

" Disassemble universal joint 

Lubricate universal Joint and- 
replace parts 

Assemble universal joint 

Replace drive shaft 



T 

Purpose and construction 
universal joints 

Types of universal joints 



TEACHING 
SUGGESTIONS 



■Explain inspection procedure 

Discuss purpose and construc- 
tion of universal joints 

Demonstrate serviJl^rocedure, ' 

Explain and show the use of ' 
special tools , , 



Int, Center 
Bearing 
Service 



I Inspect center bearing. 

Remove drive shaft and center 
bearing assembly " ■ 

Replace center bearing compon- 
ent^and' assemble 

Replace drive shaft assembly 

Adjust center bearing alignment 



Purpose and construction of 
center, bearing assemblies 

Types of center bearing 
assemblies ■ 



Explain inspection -procedure 

Discuss purpei^ and construc- 
tion of center bearings 

Demonstrate .service procedure 

Explain and shSw use of special , 
tools . . 



Int. 



Drive 
Shaft 
Service 



I Inspect drive shaft assembly Purpose and construction of 

n J • 1. ki shafts , 

R,emove drive shaft assembly 

, Type of drive shafts 



Explain inspection procedure 

Discuss purpose and construc- 
tion of drive shafts 

Explain types of drive shafts 
and their application . ' 

Demonstrate service procedure 

Explain and show the use of 
special tools and gauges 



mk f Axle ' ^ Inst)ect yrive^axle assembly for Purpose and constkction of 
, Iftspectidh. Jeaks'^nd external' tae.- ' .drive axles 

" * ■ /i^f; . .'^heck lubriwnt leivel " . ,[ 'CWk lubritant JevU ' 



f ;FiU io proper kvel ' Fill.to proper 



Jevel^- 



|Basio- .Pinidn- Seal " inspect pinion assembly for ' ' Purpose and construction of 
' , Seiyice .leaks ' ^-pinion seals. ' • 



Replace pinion' seal 
.' Chepk' lubricant level 
Filf to proper, level' 



Basic Differen- Inspect differential assembly Purpose ^d construction of 
. \[ .Isily;-''^^^^^^^^ . \ ^'^^ ^^^^^^^"^^^1 ^S^^lbly 

Ejjchange' Remove and replace differential 
,. , ^ Service assembly 

Replace axle assembly . ^ 
t ' ♦ Check lubricant level 

Fill to proper level ' ; 

f 

Inspect differential assembly Component function and nom^n- 



Explain inspection: procedure 

' Discuss j)urpose'*nd construe- . 
tion M drive axles . > 

Explain hypoid gearing* 

. DeWtrate" lubrication Service ' 

Stress use of proper lubricants. - 

Explain inspection procedure 

Discuss purpos||;and constriic-; 
t|on of piniwfseals 

Demonstrate service jirocedure • ' 

Review drive axle lubrica^on 

' "Explain inspection proc^|i»rt ' • 

Discuss puijpose and construe-, 
tion of differentials 

Discuss differential fundamentals 

Demonstrate service procedures • 

Preview drive axle lubrication 



Int. 



Differen- 
tial 
Assembly 

' Oyerhaiji 
Service 



Disassemble differential 
assembly 



clature' 
Gear ratios 



Clean and inspect components Types of gears! * 
Replac^ worn components , Function and construction ' 



EMC 105 



Assemble and adjust differ- 
ential assembly 



nonslip differentials 



Explain inspection procedure 

Review differential fundamentals 

Review purpose and construc- 
tion of differentials I • 

Discuss gear ratios and gear 
;t>pes 

Discuss component function and 
^ nomenclature ' 



/ 
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. .Drive Axle 
LEVEL Assembly 



"application ' 



.CHASSIS 



CONCEPTS 



TEACHING ■ 
SUGGESTIONS 



Ddfferenv 

^tial * 
Assembli^ 
Overhaur , 
Servk^i 
(Cont'd^ 



4 • 



7 



Service 



i \ 



1 



Trarfaxle Inspect transaxle as"selIlbly^ • PurposSjj§fd construction of 
Diagnose operating problems 



transaijlife assemblies 



HI- 



„ 1 ,a . f Tranmle applications 

Remove and replace transaxle > T ^ 

assembly " ^ ' \ 

Overhaul transaxle a*ssembly 



Front Drive Inspectlfront drive a5semb/y Purpose and construction 

Service . / front drive assemblies 

Diagnose operatipg problems 



Remove aijd, replace axl^^ 
assemblies/' , i / i 

Overhau^d^lve assejjlily 



Front drive applications 

Driving and steering axle 
principles 

Constant velocity universal 
joints 



Deraonstrafe service procedure 

Demonstrate pinion preload, 
•backlash^;and gear tooth con- 
■ tact adjustments 

I 

ExpUin inspection procedures , 

DisJIs purpose and construe- • ' 
tion of transaMes 

Demonstrate diagnostic^procedure^ 

'Discuss transjixle applications / 

Explain at de|tons#ate removal . 
and replacemew procedures , ' 

Demonstrate overhaul procedures".', 



Explain inspection procedures 

Discuss. purpose and construc- 
tion of front drivf assemblies; 

Explain front drive fundamentals; 

Review universal joint princi- 
ples ' ^ 

Discuss front drive application 

■Reviej* differential assemblies. 

EAin and demonstrate service 
procedures 



I 



t 
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